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(54j 


^A\i sr fe'Aioiioil CD^ mgs&isi uetyi :>hs*£, 

£6^' ^gsi &'Aiojioii mss&oii sriHsj ^lu^* ase «ieiAi5'iffl e.'?f5K^ s^tAigii). oi 


I 


HI " &*^Ef^^^?l 

1 12 ^.^^ni" ^(acoustic horn) 

121. J!i{^0\ 

113 

151 ^^^l^l'S 


E- :?^S3S mSS:'£^0^^ 2S^/d. 3! d>>HAIii:S soil Sgg 4^ 2iiis S^^^ J^ 

aFA^a^e-ie. oi&i i^mn ^Ms^fe soil ciioH 2,^ miroii a>£^ ^^\^ wi&m ublh^ ±K\^k\, 

<*^sj^oiLi oi^-s&^sf eoli wssEHsOii DISH s^:'^ oi^oum sicf, 

g^Al:^ HISfE^Q. OtSiEh ihX^Hj CHSSJoj 011^. J. §011 £|6H gjSi«ESt^A; eil£Hii£j I969t5ah X1I253! Wt15e3 

^011 >iUH;^ "^2^ S^-Sa^ r^fa nFS^gEi( integrated optical acoustically tunable wave I enoth MUer)" n^'^A ^^oil 
IJHAI^ a*£h i>Ol. SIS UacHIOie (LiNbU) 3:^4 fcf^S :?IBOil g^SJOl Mg^-g PFmSEUAcousKi 

Optic Tunable Filiei: 01 8^ AQTFSF ^01 

{[H^oiL SIi^5^^ <iJS5^oii Dig^ ^^^oi 3c:n=- p^ss; ^ni"n 9jri e.'^ asais^a^^- T^i= <3ii25^<=t ©iiKt^PMrm ^r^ 
AH ^•^?«^c^b 9§S SiP. 

-^efeJOj OH^ SJDS 'J\^Ot, 

OI^HS^ DIIS/Hfe. A.M. gOll aiei±H| 1996^© HI2ia 1^1336^011 ^iUHS ^^-^^ 2^X^5 :?l 

^? §.1 01^ Ol^dfOI JH(LonQ-perioct f iber-g rat I no-based gain equalizers)" ai^HJ ^gOll ^HAIS yOl. 


2 


o^rii i..EH£i £o^e 4= acffe s^sg :)faD. n£^u. as^ sa^ g^oiis^ □ ^$u\ 

?d Xilsgo^OII .'>ilXHS "^^^^ g-i^-^ /iSEKAII-flber acousto-gpt ic frequency shifter)^ Xiimsi feg & ^ 

S^- Sl?-J 01^ ^51 XII 4,832.437s0ll PHAIS tt^2^ ^01. OlS SS S^^g 0|g5^^ S ^ S/CK 01 

Etis.\ m^m b^e ^ siD^ sss :?mu. ^ear 4» mEi2\ m&^^oi ^ai ;Hlg^flo^ sia^ egs .^^ 

51 Q. 


i:.i2i iiiJisj^M mcHs^ 4= :?iffis gai sissffe gi sick 


92 fe'eJigSEg 9S>AI5lfe £E S&4»B2^AH S^^Oll e^EFg &^^Al5lfe &>^m 

?^ ^,D\ gj^ s^idssi ^^^4^ a! s^si ssoii £JoK)i ^^:3i i+^msy a m^g i^hSAi-^ 

CH^oi. ^»,oi sz m^i^^B^ xiiTie s^^s oi^oixi:>ii ^ ^ sick 

□ s. s Sr^ffisj bf^^sitf ^'Aioiig ^SB^5loll 2/Ai s^^oii sae oie* €i£i^e-i ^sse^q. 

£faoii. sgijoj^ s£m-n aife th^joi ssee ^shssj aaaap s^aj e-^^s a^i raisoii sai&s ssi 

zi.'Ht.K xH^oi xil?^a s^, ^ §£Haoi s^i goii inssfe a^oiife. gaasj ggsoi s:?i£j sasfio 3^1 tui 
^011 i53?jiii/gpi -i3;^isoiiA< se/Aj 52joi ^ijSF:>ii acM. eawiig So^01A^E ©01 ^ai asis^ ^ an. 

OIVI fc'OI XH?LiOI lillHE ^^^OllAI^. MS. DS 53011 £|8K)| SSe^fe SOil ^ ©^£1 2E:»^ gXHl^U 

. □ soil 5!o^/g^i^i!e£| ^a^A^2l^^ol ^&6\o\ 2E§ 3o^2 = . eaiii/iitoiasi se^Aisaoi ^iJ8K>i 


2.'Sofb £Ee£! ^m^^*^^ (propagation constant)^ AHS CfSffl. SOfSHSj $^^-U1£l Sfl^y4»•g 


^'^o\\ s^fi^ BUfseisi g^t^aib r^is^iog souses ewsfe as ^anssaEs es^Aia^ wiTi 

51b OfUJJ. till OIlAl^A^ JilAia StlOlD. 

^^ms.^^ 51(111)^5 si^t^iae oioii^Q! sigr^M eiaiAi?^ ean^e &^^A|?(tr ^^easA-i, o»ieiai p^upieio- 

elecd ic Transducer IT^a.^ i*^flhg SS&^g^^S ^£S^J3. ^©SS ^SAIiJ2SJW gh^DF^I =i 

:H\ ti\^ SsSSg^HJ e^^m ^(acoustic horn)(112)SS ^^aoi £iD. 

ii^#:^m^^fj:?i( 11 1)011 ^n\i>D\ fs i^as^ a?i<ij£(i5i)S a^:?^8^e. ois^ ^m^^a :?^xi^ &sm:?^ «/^quhi 

HIT). 01 ^^m^^ i^^^(122)S S^aOi. Ui@ &SSH>. ©^mi^±i:>l(acouslic damper )(113)CHIAi S^^^'CI. 

5IA|?ia. OleiE^ i^^^SI ^s^^Sfil Siffe 30^ LH§ aSSffe dSS© eeHg ^S^e SefOl ^L'a5^fe ^r?)i%!£2 

141)01 e ^soii £j&f m&SEioii EJA^£l^. xh^oi hi:h@ ^«^(i22) uie ii'tSovsAH s^fe i £ji ij 9 r^^ 

SII^IeK'. U0]]C|^ BOhSES aiSSh^l SD. »^^(122)0il>d g2HS2ES SSS SIS. XH5J0I aife ^^^(122)CHI 

tfe^s^oj Li o\^' ;^it5y.8^xt seoH2 s^sju. a^fe ir^^ si^s ahoi u:?^>^l aa. 

^J^S(141)0I p2HijSE£ eSfSfe ^&^(C0UDnna)^ eiA^fl^r 6}B^oj^ ^^5^rH( CHe> *=>IS«e Df^-ID. Cthrif 
M. E22I (a)& AH£ as g^SEfHl £!€SOII D(^^ atSf^g H^S^I S^4=S UE^a SiSSAH. EESOil UD^i b^2^ ^01 ia 

i,''^^^e ^§ m^H£2o\\Ms\ xjg §^b»E£ sfcx Dis2S!ej aoiw, chss^'si ms^s s^'b^xie^ sis. 

^i'OI&^Wi CCJef ^i,^i,^OI OS 212)S UE>aS g> ^ 2iP. 

oil iiAis bi2> ^01 i^-S mgrsij ^^M3^M se?5^fe itxiSEi (notch fiiief)2i ^S,'S o^:hi SO. 

ib)^ e^^fe!^.fS| fe^dle.^ S^Oii CHE^ lii'&?Oil CCf^ ^3fSs mi^Oll CHe} l.^e}ld! 3J0ICI. 

Ill Di^Knxi^ ^^'^>^^@ ^E,'ct^7.ie^. t.^^^ .tioie^oii as i;iJU€ ^a(22i. 222)2 ubv^s 't- 'Z;Lr 
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ccrCfA-i. t-'i.'ur -^as^iuii iiiJhm^ s:5i<M^oj ^m^g Hjjpgj^ (joiiAHs ^^msi m^^oi s5f:hi £ich. se^^h 

i:'f<£j ^Aiats^ra-^-MSni xtcHn^ cife ii^s)oi zi^^ fcoonn. looonm. 1570-...^ c^htii ue>:^e ^u. LL^d^/d. ^ 

ee. -^^rJie bhSih ^01, XH^JOI Iil>lfei ^^^2^ S^Oilfe ^^'^HSj OaigaH:>f ^XH6^a^, SO^SC^ CWy 0W2\ 1 
S.^ ^D^^^^Oil OiSh 3gj >io|CK £40ii/H £J<y 411. 412, 413S SOhSS^F MS. CfS 3;H£| g£H&2EM'Hf§ 

t4S5?E^ 01 g^pioiife CM© ^ m^m s^nfses :^^a 4^ aife 3:?H5^ "^jlm^ 2^ 4^ s^cl oit^, ^4^21 

i^^m^^Dim fiJ^fShfe S8K)j. SJA^S <iis2^© ^42i ^EHSSES CSS^AI 

Olg ^d:>1l OISHS^:?! f1. f2. tm ai& i!£H2l i^3Ji5<SOI £52i (a)OllAH 511. 512. 

E5^ie E5 (b)£| =d 5142^ i^OI Lf£^yDf. 

Zei. -^521 (c)Oil EA|£^ U\2> aoi. ^11^4^ fT, t2' . fS'Oil £16^ sat. 522, 5233^ J^aD9^ M\ 

fi'. f2". f3'e SAioil e^?^c^fe ss (d)2i 5242^ on^R^m :^^ti'Q. 

<?6ii ^ E^ssi fe'Atoiioi! 2I& -^ss :?fss masaoii s^HSi ^^4^ a:3idse ssai^icw sior&ioi 

e^*Ai5i:n. 01 g:'fH2j m2^m^^ siifoicK 01 sius^ei. b srsoii 21^^ m§r^Ei£i &^«!nhe^4:?ioit 5:-<* ?n 
4a^=;^^se Jjxife aui^i'aS 2i:>\s\o\ gSfAi^i^ a^. E621 (a)2^ (b)oii eais b^?i ^01 as^g.^ E'A'Hi 

^s;(6n. 621. 62?)g ^eg:' 4* 9 4» SiD. 

:3i^2j msaeH2i sxi ^ jhsi £E2>2| g&e^s oissf:?! cwsoil •!54^ 3H2i ^m^^s eji^jaioi 
d^oi fedE ^,^m ^oHAife ^5^s^^ :?hsi ^W4^2i x^oi:?^ iJ4-»!E£ 2^*onl>il 01 s^chi^. " 

SiJ ^sr-S i?fy ai iii^xISi DflhS SSfOil £iCH>H XH^e^Si e^^dnterchannel Interference In Mul t iwavelength 
ODeraiion of Inteorated Acousto-Oot ical Filters and Switches)*^] HI^ES F. EJe^2^ H, D<aOii 2I5H 2^ ElOi 
e!«|OIHi Efl3feSXI2j I995i£& Hll3^ M\6S, Xtl1146^ UIXI 1154^011 IJjlH© titS^ ^01. SIEiCMI gJAta da^OI t:AI 
Oil ^nf4^gOII 2J5fO^ SE^ eeSHS. OlOil Sit\0\ dSSOl 2}^\ ^IU4SS2I XfOII oHSoJ 

^ ^sjgoi AHS 2£«i)SES e3S*Ai5iE£ aj2> mii\:>\ ^^b\x\ s^&Dfe s>^g^ :)iau. 
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^s^All='££Mi D^>£^ g!&^^§ lii^gfb gfBOi. gf^ej ^«;^:3H£i aofofoi ^M^m 

Ji^si i^^e 2A^8^:?l ^ishoi. ejsg.^ 2.239MHz£f 2.22omhzS eJ:^^c^01 {a)oii ^21 bfsi i^ei 

^^a. ^ &^S£t 4ilAIW10(l Cr^g II^^^S^H2^ B«EfSf^:?!OI| ^2^4' 2.239MH2£F 1.951MHzg ejI^fS^fflD. 0^:)\M ^ ^m^' 
g^^g Sir§^ £7Hj {c)Oil UEHJSaSEM, £7£l {d)S¥&1 4^ Si^OI. I'lgei H^S S f-i Oil Ai UEiU^ bh%^ 

i^am we dssi ss-s soixf ^ ^ SiP. 


cvui i^>^^oii 2J0H ^o^s£i& 2f2i Enroii 2*^3^11 cd^^ss sengsES es^Ai^i^ he ^ 

gi^if 3. jiii2SJ0ii £iOiAH. ai^i^jssi a' s^oii £J6k>i ^01 ^ii 
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6. Xing.^ LHX! CHir & soil 2iCH/H. ££ XHeja a^^l S-^^^' =i! 
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^^7> ol7>i)^ ^^^SII-^'^^H Sl6fl ^^JgCf. ^ ^^6\\ olSV'S, i:1.0}:*V ^BflS] 

9X^^ ^1^1: 7>:5lcf. 
£1 


^Bj-^ofl cfltV i4e)-s« ^eflH, 

7l ZLeflS., 

£6^ ^ ^^^1 ^^HHl af^^eloi] 37^9] ^n^^ 7].;^]^ ^ 

7)^s:# ^sj-Aij^M 'y^'HH oi ^Eifil ^^*V i4nEfl 

* 

111 - fl-'^^3?-^-^7l 

112 - ^-^Jsj^- ^(acoustic horn) 


I 
1 

121. 123 ••• n^Ao] ^/^-fr 
122 - ^VAo] ^-y-B- 
113 - ^^7] 
151 - /^7]^s. 

-g- ^^a-R- 7>^^ s^^^^'Hi ^o-^-^i -^-51 ^^-f-A] ^ ^j-Aj^- 

I 

1 

I 
I 

^Ja. it^K?- oil- ^^a-H-ii)- ^^A]?:^ ^l^^l-tbcf^ olejtl: ±:;^|-al ; 

I 


1583^011 7}^ 4^1 Integra ted optical acoustically 

tunable wavelength filter)" ^^<^ ^ll'^l^ ^'^1. el# i-l5.i»I|olE 

(LiNbOs) "1^ 7l^oj] ^^Hsq-^t- ^^^d^V^i^ 

CAcoListo-Optic Tunable Filter; AOTFe)- ^o] oj^t]-, 

^>>a^4£] ^^-^^l^i ^ ^-yol ^m}7] nfl^ofl, ^2^.^!.^. A} j-^^,^,] ufl^V 

'^1 acj-^ c^.^^ 7].^]ji ^c].. ^^^^i;<l"b "S^^iJl ^%>a-Ej)<>|| al- 

^1336^011 ^ll;*!]^ "^^71 ^^a-n- 7)3:3- tl" ^1^ "^l ^^l-'^l^KLong-per lot! 

fiber-grating-based gain equalizers)" ^1-^^ ^^«1| 71)^1% wj-s^- ^o] , tj.*^^ 

7W lEi^ S.''<J=^ ^ Sl^^ =5^^-i■ 7>^t4. nem. tr]^^ 3gE|2) 


3^ ^4'=r >«1^&I(A1 l-f iber acousto-optic frequency shifter)" ^]^^ tS-^ 

-^5] v]^ s.^ ^1 4,832.43731«»fl 7flAl^ ti>«4 :y-ol , o]^ ^A^-fj-l: 

^^^^ 7>^^ ;Hl^«>fe 01] 51 Cf. 

Cl-S-H-i:. 'S'71 sj-^l 2^^5)711 '5d^^-^^. #3))'aSHS. ^^'^iJ'l^ 51 = 

^^<^] Sl«H>^i, -^7) ^^^^-Sr ^71 ^^^-fi-'Hl Hr^^^sS}-* ^AgAl-7l 


^^''Ife ^^71 ^7lAl:£2] ^ ^40^ 3.^ofl o^g|.c.^ ^Mj5i|-Ol ^ 

^ ^ iil-^'i: 2^-^ 7)-^Al^ ^ tl-^ ^o) affh-zl^c}.. s.^}-. '^71^] .y-7l 

5ioi 4^^*h4. 

ti^ol, ^7l S.B. }^]>\^^^ ^fl^4 'a^7> ^iTl^el ol^olT^lTfl 

^ ^ $14. 

ffllfb -y^J^^ €e1-?-Hi ^^1V4. 

<y?}-^^s ^-a-^ofl ^'S^^fe- ^-y-fi-^ ^<^]-4 ^7:11^ 

oflA^lo] ^ti]-A]-2:^oi] o]^}.a^ ;il^*>7fl ^4. ^^^1, ■g-Hfl'^-a- l:e^4:2. ^fe- ^fleJ 
fil ^^^f-B: #Efl^4 ^■t^i-:e.4 ^s] 3.7] (^^'<>\] 

^&m-, ^fl^^^l 'iilTl^ =^ €-efl^Ol -g-71 ^<H1 ^ 

■i-'il-ol ^7ls1 ^^l::e.4 3.7) nfl^oll -t efl / -T' ^1 ^gTll^oflA^ ^^a} 

ol4 :g-ol >ll7l^ J^Aj^oilA^^, 4«. ;5lyJ.A> iJ^iofl fi^s>o^ 

^ f'^S^ H-J=7> ^7fl1i!:4. ZL f^oll ^4/#2fl'3^4 ^^42: 


\ 


^i^^y-T^Cpropagation constant)-^- , s<^l-JE. 

5^ k, ^^d-fi- #el^l^fi^ iiciolel-ui ^ nfl. cf^^!]- ^o] >a 

^ ^^-H- 7>^^ 4;j}-^Elfi1 ^3|-^el^ 7]^^^s^ 

! 


Cf. ^^^^^-^^^K 111) if- ^71^1^1- 7l?jl^ol tfl^A]?^ ^A^A] 

fl^ -^-^-^L^A-^, (^l^cfl PZKPiezo-electric Transducer )dt:44 "^^S^- ^-^jBH- 
^^S-O^fi^ fhA^ji]- ^(acoustic horn)(112)o.^ 'f'^^^^ 9X^. 

^A^i4^'*57i(in)ofl ^4^7]- fs. "a^^tl- ^7]-tl-^(i5i)# ^7>*>ia. olsf 

^H. ^-a-lr ^«9!*1-jZ. 'S^J^^ii^ 7] (acoustic damper )( 113) oflA^ ^^^€4. 

^'^^r ai* ~d<s*>^ ^^^4^ ^-y-fi-cm)* ^^Ai7iji. ojcHi ii].e|. :pj->a^ 

^ .^^l^^r]-^ ^'^^V^ #efl^a.^s. ^ 

Al:5:^(i4i)ol ^ ^Tgofl ^^^^l-Hl 'a^^]-^^. ^fl^o] ^l7l€ ^J-^^fr 
(122) ^15^1-^A^ <y«.^ €-Efl«3s.=^ ^^sli. 3.o}3.B,^ 
*f7l) ^4. ^Aj-B-(122)ollA-1 l-EJl'gs.s.s. 5).^-. Si^ ^-^-^-(122) 

oil £^*l-a^ d oj-a- ^^*>ycl ^*>JL ^-^^ ^^tSIjI. <y^ir ^'S-fi- *l-¥-^ -^ll 

-^1^^(141)01 #Efl^5.:cS-^^sl^ ^^^(coupling)^ "J^}^]^ 
Al^^sl af^a-ofl 7|-:?lcf. nl-S-H. i22l (a)^ a^5. cfg. e}.>^^ii].sl 


t 
I 

^4^1 >:RV ^^^-i: ^^^s] q-El-^e ^-5.5.^1, J^^6^ ufE^-^H M>iaf 

212)1- M-^'^'i- t *r 

^4^^ 4;j)-ofl ul-e]. cfSTl) S.2S] (b)^l Sa]^ 44 jy^o] 4>J-sl sj- 

# ^^Aj^s^Ai it ^l^E.^ (notch filter)4 ^^-i- ^4. £.24 

(b)fe ^-^4^ "^^it ^4-*^! tfltv 4€- ^4^* ^1-=5^'Hl cij^v 

44 -tB ^'=•1^. ■f-^-g'-S- °l-%!-7>4s. f^-a^'S-'gr ^'y^V^I'L^. fi: 

AJ4 ^^4 -a-ol^o)] 44 4^ Ejjj.^ ^'^^(221, 222)-i- 44^^* "r- 
tV^, 1421 ^^-^4^ /Ic-^ cf-g-4 ?>^tl:^-. 

^«,U)-/?c/(/^) = ^ 

^AM, ^^^^ ^>^57]ofl oi7}.4- ^7i.-yj:o^ 4^"^. ^^^^-H- 

«iMi2l ^^^4^ ^^°] ^4-711 4<H. ^El^l ^4J4^<>1 "^.sl-^l-Tll 4,4. ^IK -y- 

7l*V 44 :^ol -f-4-i:^ e^:^^4Sl ^4^1 2]^4^ ')fo]s.S.. ^-^^4 ^-^7101] o] 

"g- ^^]<^<^ 7>^^ 4^1 B)<?^ ^4-S:-i- a^s. 4^ ?i7| 


w 

t 


^ 3>^)ol 1530rini, ISSOnm. 1570nm5. tifs^)] u}-e|-^^ ^ ^14. "^^^^ . 

^7lt!r wfiai- ^^ol. ;<11ei!ol ^'Q-B-sl ^-f^llfe 4^7i|fil i-efli^ 

^ -^af-^^^oj) cfl^ ^^S. Zi^ ^ojcf. £4<H1>H ^'Jd 411. 412. 413^ ^o}3.^7} 
37)]fil #efl^J2..E.^ ^^^AS.*^ 444^ ^^^h^^ a|.;y-o] 4. 

^7> 37fl7l- Sl-§-# ^ $it:f. o]^. Aj^^ 7Hfe ?l7lAl^l- Hj.. 

^^4^>^57)ofl ol7F*l-^ WJ-^^ -f-^H. °J'^>€ <JJ1^^ ^^S] -^Efli^JS.^,^ 

°1-S- ^711 ol«fl«>7l -Ms. ^21-^ fl. f2, fS-^l 

a| o] 2^74 ^50^ (a)oiiA-i 511, 512, 5134 ji:^$>o^ :a.;c>. 


^•^^^^J^lofl ^Hl-^^^^ol fl, f2, f3-i- 71-^1^ ^7l>JS# °I7>*>^, ZL -f-2> 

■^'^J^ 5=5 (h)^ 5144 

£5-21 (c)-*!! SAltV «]-J2)- ^ol. ^54^ fl'. f2'. fS'**!! ^'id 

521. 522, 5234 ^-8: ^4-^^^^ 7>:?1cf^. 4 f 1' , f2'. f3'^ -^-aHI o] 

7fs?h^ ^4-^ ^5 (d)4 5244 ^4^'^J^ 7>:?14. 

^-i: 7W^ ^7lAl5:-i- 'ds}->»-l^lo1 ^7>*H -^^^^l^lni, o] ^E^a^ ^4^^^-!: 

^4o14. ol ^4^'¥-El, ^ ^tl: 4^^&|S] 4^^5 7] oil 

7)|o] 7].^.]^ ^7l^J:-i- 9l7}-^o^ -^^^l?!^ £6^1 (a)4 (b) 

^ S.^)^ 44 4**cl=ti- ■¥■4 ^^^(611. 621. 622.)'i- ^^-^ ^ Sl-^-i- 

•y; ^ 5a4. 

SV^, 7l$fil 7>^«i 4^^e14 ^-T-^ ^^1 ^ 711^1 a.JE.:^fi1 ^^"Jl:^ ol 

^, "^^ -g-*^-^ ^ :=^^^14 44^ ^H'H >^fl^^vsl ^^-^ 

(Interchannel Interference in Multiwave length Operation of Integrated 
Acousto-Optical Filters and Switches)"^! F. E|<Jl-4 H. 3]^ :^ 

^ e|-olM%)lo|ja. iQOSVl^ ^liSia ^165: >ilii46^ ii54^ 

<H1 7]^m 44 ^'^l. ^^Hl "a4€ :f.Al<Hl cja) ^jij.^^>^^ofl o^^yo^ 


I 

I 


^ ^Jr'^oll ^^1- I^^^c^^E^^ ^7lAi:s:c^ 2^ ^^^.^ ^^^^^ «a^^* A^S. cf^ 

^ ^1^*]-^ i^-aoi. 7l^s^ ^^01 ^>.7flo^ s^-^^f.^ ^7HH 'a^ 

^ '^kl^f^'i: ^'^t!: -t^fl^i^S. ^^Al7l^ sitolnf. o] ^:^6^x] ^e^o)] .^^jaj- 
th^. ^"^el ^Ajoilofl 4^ ^^JiiF^A97lofl 2.239MHz 

^S^Al7l7^I ^Cf. o^o^ 7^;,]^ ^^^^ <aAH?U 

^^^•ir ^#1L> 141- £73] (c)«>ll H-4MiSiJ5.c^, £73^ (d)^-fE] ^ 

'^l, 7]^^ 4^^E.-]o)iA^ 444^ 4^^*>^1 B^e ^Sls^ ^^fe iioi;^! ^vg-^ 


^\^^o_s,, ^Efli^ac^ ^a^-^i^ife 

[^T^^J- 41 

^^'a-B- 7>^^ 

51 


[^^^ 61 



I 

I 


I 


I 


I£ 31 



1570 


1560- 


kO 1550 

IT 

K|0 1540 


1530- 



1.8 


2.0 


oi7|. ^Hf 


2.4 
(MHz) 


2.6 


2.8 


I \ 


5] 





